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^^^.^rrfl TO T— "■»™ S| 

mi . »£ claims »m ■» Pri ° r 

^TgTTwa OF CLAIMS: 

x . (currently tended) A semiconductor memory device 

comprising' 

a semiconductor substrate; 

a memory cell array, disposed on the semiconductor 
substrate, having plural memory cell*, word lines and data 
lines for selecting the memory cells; and 

a peripheral circuit disposed on the semiconductor 

substrate; 

wherein each memory cell has a multi-layer of a 

conductive layer, an insulating layer and plural 
semiconductor layers containing impurities of different 

conduction type* a»£ 

a potential ce^-fee applied to the insulating layer 
«M enables the movement of carriers fey-^ay-^ through the 

multi - layer f _and 

,«.. i aaa t said plural .emi^ndu.tor layers are disposed 
Y ~i~ rface of s*i<i semiconductor substrate. 
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comprising : 

a semiconductor substrate; 

a ^ cell array, disposed - 

^ nB word lines and data 
sub8t rate, having — « llB ' ^ 

Xine* for selecting the —cry cells; and 

a peroral circuit deposed on tne semiconductor 

substrate; 

«—»«±- i.y«. - «- " d pl " al 

^conductor xaye« =o«al»l»» — 

, . (cu««tly «»nd-d> * .emiconduoto* m^ry d«i«. 

comprising : 

a semiconductor substrate; 
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. „ cii -u.po.-a «- — 

11M £ OT ..laeefaw ^ 

. pB i^ circus, » «- .-1— »*~ 

toB o.«- S «. <MI3PET> °° ~ * 

periphery of «*. cell array, 

„fcereia *~ — «T » ° £ * 

costive layer. an t— ^yer «»t arable. «~ * 

ana Plural .emi=o„d»= t or l.yara 

containing impurities, a»d 

tb. nlnral semiconductor layers ^^-^^ 
are present in the semiconductor substrate^and 
aJ ^ e a J ^l^^ 

substrate . 

4 . (Currently Amended) A semiconductor memory 
device as defined in claim 1, wherein the plural 
semiconductor layers containing impuncie 

have two semiconductor layers of different 
4Ao mom or y — seAJ- nave cwo 

p. type and n-type conduction. 
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- a semiconductor memory 
5 (currently Amended) A aeaic 

ai «.rs»t p- W e — m-typ. " 

_ M tl> of a device ieol.tion r °° iOB 
is shallower than tne a V 

form ed in the suhstrete. 

« .currently »«no.d) A .-I conductor memory 
dsyioe defined In claim 4. — - - P--"- ° £ ' * 
action o£ *.^ — T cell 1. anallo-er then the 

, he -urface of the semiconductor 
depth of 0-3 um from the surrac 

7 (Currently Wended) A semiconductor memory 
aCTio . ee defined in cl.im «. herein et least one or the 
plu rel eemloonduotor layere eontainin^-^— ~~ 

he. e an impurity concentration that is hi g her 
^ .neld. of the semiconductor euh.tr.t. then en the 
.urf.ee of the semiconductor suh.tr.te. 

.. (Currently -ended, , A semiconductor memory device 
as defined in cl.im wherein en purity concentretion of 
^ a leyer present in contect with the surface of the 

5 
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. - --.-face of the semiconductor 
x x 10" cm" 3 or less on the surface or 

substrate - 

9 . (currently Amended) A semiconductor memory 
d evice as defined in claim 4, wherein a maximum impurity 
concentration of a layer ******* in contact with the 
surface of the semiconductor substrate of the plural 

eemiconauctor layers .on^a*****^^^ 
^eao^ett is 1 x 10» cm' a or more. 

10. (Currently Amended) A semiconductor memory 
device as defined in claim 4, wherein a maximum impurity 
concentration of *±* a layer present 4n-*he inside of the 
semiconductor substrate amon* of the plural semiconductor 
layers ^K^a^S^m*^^ 
is 1 x 10 17 cm 3 or more. 

11. (Currently Amended) A semiconductor memory 
device as defined claim 4, wherain a position of a FN 
junction of each memory cell is at a place deeper 

tnan a position at which an impurity concentration is 

6 
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maximum of a layer present in contact with the surface of 
the semiconductor substrate ameaff of the plural 
semiconductor layers con fining impu T- ifaioo for foi^i,^ 
fcfao memory cel l - 

12. (Currently Amended) A semiconductor memory 
device as defined in claim 1, wherein the plural 
semiconductor layers oc uUlulug i T npnn i t ioo of t ho mem ory 
eeli comprise two B-type p-type layers p**fe4*iF with an »~ 
^ ypo n - ty p e layer therebetween, or two N~*ype n-type 
layers p*4*t±*S with a P-type p^type layer therebetween. 

i 

13. (Currently Amended) A semiconductor memory 
device according to claim 5 wherein ^hiah two n - Mrpe 

gu J ■■■ IT t - yp n la jin r rmr nn b apart fr o m th n m i rf ^ ne 
^ niiU L. u au. rnr mi hnt r-* - — ,1 somioondu rfo r 
la -- oro wrtaiatog <im.Td*lM of 1 -Ti e^ u m u i.y anil m Hrfy 
tho condit i o ao defi n ed in olt Hm ■> the plural 
semiconductor layers include a p-type third lay er 
arranged to form an addition al -junction positioned 
shallower than the d««,th of the device isolat i on region . 



7 
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14 . (Currently tended) A semiconductor memory 
device as defined in claim 3, wherein the conductive 
la yer of the memory cell is » ^Uy 1 ^ ™™» »*«* 

formed ag ^rt of a ^ conductive layer_ae a gate 
electrode of an 4***^ ineulated gate field effect 
transistor in the peripheral circuit. 

15 . (currently Amended) A semiconductor memory 
device as defined in claim 3, wherein the conductive 
layer of the memory cell comprises a multi-layer 
containing n-type or fr-W P^e 

polvcrvstalline silicon. 

16. (Currently Amended) A semiconductor memory 
device a, defined in claim 3, wherein the insulating 
layer of the memory cell is an insulating layer connected 
with an insulating layer of an insulated gate field 
effect transistor in the peripheral circuit. 

17. (Original) A semiconductor memory device as 
defined in claim 1. wherein the insulating layer of the 
memory cell is a multi-layer of insulating layers having 
different band gaps* 

8 
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lt (Currently tended) A semiconductor —cry 
deV ice as define* in claim ». — » «- 
lay « •* the memory cell comprises • -Iti-layer of a 

■ * e layer and a silicon nitride layer and the 
nil icon oxide layer a»« 

j_ contact with a 
silicon oxide layer is ******* *n 

, „ tor layer formed in a silicon substrate. 
p-type semiconductor layer 

„. (currency > * -»ioo»duc«r »e»ory 

plur.l semiconductor myers ^ -TO-** 4 -* 1 -** 

tlie ^ w ^ u . is to « dir.otion 

p.rpeudiculur » «*. — — M** 10 — — - 

substrate* 

„. (Currently »»»d.d, A semiconductor —ry 
a „vice a. d.fined 1= oil- I- 

.^eso-tiv*.;!-^^ 
lsEua ^o^^ 
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— ZZZ^** — » o * 110 • - 

semic^ductor_lazei^ 

, ,> A semiconductor memory 
2 , (Currently Amended) A 

a n claim X, —rein a conductive plug 
device aa defined xn claim 

ttec ted to a layer formed in *he _ 
i8 electrically connected nducter lay ers 

0 f the plural eemieonau 

^ a lowest portion among- _ _ ^ 

„^»o^lniTi j jap^ fc ^a ° f t^ a^Y ""^ 
layerS con*— nixra — extending 

„ fteted wi tn a conductive layer 
electrically connected w« 

... lar to the word lines in a planer 
in direction perpendicular to tn 

arrangement - 

- j v 7* semiconductor memory 
23 . (Currently Amended) A ee»i 

. 1 wherein a layer p»*w»n* 

, af : ne d in claim x, w**»* 
device as defied X 

„• „ in a direction perpendicular to the wor 
extendo-ng in a di as the 

line8 in the PX— s^lan^ """^^lle^ 

_ t „ t __ xavera *oa*aini^g-^ e - iB ^ 4M ** 
plural semiconductor lays 

p with oao o-t- a 

^^ ftesio¥y _ deii is electrically connected 

10 
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ti .ld e«eo* rranaletor for~d i» «*• aenioonducrer 

eenduotlv. layer ffiat algo e*tend. in a. 

airecrion perpendicular ee rne word «« *—» 



24. (Currently Amended) A aenleonductor .encry 
device including plural memory array, each comprieing: 
plural word lines; 

plural data lines arranged so as to intersect the 
plural word lines in a planer arrangement; 

plural memory cells which are disposed each at a 
desired intersection between the plural word lines and 
the plural data lines and each connected to the 
corresponding word line and corresponding data line,- 

a common data line disposed in common with the plural 

data lines; and 

plural signal transmission means having a switching 
function for connecting the common data line to the plural 
data lines respectively; 



11 
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W— contain i^uxi.ies^. «4 a 

eoabl . s noven-n* .* «- ce«ie„ >~ «V — 
, „•■ " ""'"""^ 1,Y *" 

25 . (Cnrrently amended) X ..nicenducter ~mory 
device including plur.1 —cry err.y. ench ccncri.ing. 
plural word lines; 

plural data lines arranged so as to intersect the 
plural word lines in a planer arrangement; 

plural memory oella which are disposed each at a 
desired intersection between tne plural word lines and the 
plural data lines and each connected to the corresponding 
word line and corresponding data line, a common data line 
disposed in common with the plural data lines, and 

plural signal transmission means having a switching 
function for connecting the common data line to the plural 
data lines respectively; 
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-n nas a multi-layer of a 
wherein t*e memory cell Has a 

laver and [tall plural 
i an insulating layer 

conductive layer, an in 

1avers containing impurities^ 
se miconductor layers 

t *e multi-layer of the memory cell *a 
characteristic of a resistance value, 
^en^ao^^ 

.ov,^^-^^ 

.^s^d^E^^ 

* of a semi^onductor__Bubstrate. 
^edbelowail^^ 

26 . currently tended) A semiconductor memory 

^ w _ rravS each comprising; 
device including plural memory arrays 

plural word lines; 

plura l data lines arrayed so ae to intersect t*. 
plU ral word lines in a planer arrangement, 

P xural memory cells wnicn are disposed eaon at a 
desired intersection *etween « plural word lines and the 
plural data lines and eaC connected to t*e corresponding 

wor d line and corresponding data line, 

,.„ ftfled ln CO mmon with the plural 
a common data line disposed in co 



data lines; and 
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plu „i eicnai l— — ■ SW " Chin9 

4<mot iOn «~ =0»..^ - — — »~ - PlUral 
deta llnea reapectivalyi 

herein <*. ■ — «T cell has a -ltl-1- -* - 
conductive l.y~. an insulating W« — bl*-. - — 
e^ect and [Ml pl-al semiconductor layers contain 
pities. «H the ,1—1 aeniconduotor layers containing 
th. inpurlties ar. P~ a o n« i n t h . na lo, . aunf.ce of a 
..nicoaduoter substrate and . potential -ffiUsa to tn. 

ag;3 ^ aa ^ ar _^ aa!l1rn aeaeent of .ar.i«._a-aafe-aa 

HBilti-layer . 

27 . (Currently Amended) A semiconductor memory 
device as defined in claim 1, wherein at least each 
memory cell is formed on an On SOI substrate. 

28 . (Currently Amended) A semiconductor memory 
device ae defined in claim 1, wherein plural nit line* 

^Hfier in common in *fee a memory cell 
have one sense anpi" 1BI 

array region. 

29. (Cancelled) 
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„ (currently feuded) * semiconductor »=»ory a-vic. 

„ de4i n.d in -r— i. " ^ * POXtl ° n ° £ 

SB memory device i. disposed ia «- 

„*.«.«. and a rv 1- »« -*» « °° Ie - 

,1. (Withdrawn) A method of manufacturing a 
aemlconductor memory device comprising, 

a step of forming a device isolation region for 
.leetric.lly isolating device, in a semiconductor 
substrate; 

a step of forming an impurity diffusion layer in the 
substrate by implantation of ion, at high energy in a 
me mory cell array region and then forming an insulating 
layer on the surface of the substrate, 

a step of forming a word electrode in the memory 
cell array region and a gate electrode of an insulated 
gate field effect transistor in a peripheral circuit 
region; 

a step of etching a silicon substrate using a region 
covering the word electrode as at least an area 

, thereby isolating the memory 

corresponding to a mask, and tnerecy 

array for every cells; 
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a etep of depositing an interlayer insulating Xayer, 

• M a coa tact hole ana buying a conductive body 
then opening a cou^ 

into the contact; and 

a step of tormina a *it line in t»e memory 
« ray reB io» and a local interconnect leyer in 
peripheral circuit region. 

„. (curr.ntiy amend.-) A semiconductor memory 

device comprising: 

a semiconductor substrate; 

a memory ceiX array, disposed on the semiconductor 
substrate, having pluraX memory cells, word Xines and data 
lines for selecting the memory cells; and 

a peripheral circuit disposed on the semiconductor 

substrate; 

wherein the each memory cell has a multi-layer of a 
conductive layer, an insulating layer and plural 
semiconductor layers containing impurities, and 

a current that flows when a potential is applied to 
t he insulating layer is capable of moving carriers by way 
of the multi-layer and haa a hysteresis characteristic 
relative to the applied voltage,_and 

IS 
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* ! lo !LJJ »rS«a^^^ 

„. (currently Mended) » seniconduotor memory 

aOTi ee as de £ ined In olai» — ~*» - iTOU " ty 
^ t i» o* «- » iayer P».» t *n oourao* wir» tne 
^ece o £ tn. se»±eonduotor °» 
,«^ 00 nd»«t«r layers --.M^inlne-^-"*-^^ 

10 >' cm"' or less on the surface of tie 

semiconductor substrate. 

34. (Currently Amended) A semiconductor memory 
device as defined in claim 6, wherein an impurity 
concentration of *he a layer present in contact with the 
6ur£ ace of the semiconductor substrate ^ of the plural 
semiconductor layers c^tainins-^mp^^ 

^ or ^ b c3A ie x x io 17 cm' 3 or less on the surface of tne 
semiconductor substrate. 

35 . (Currently tended) A semiconductor memory 
device as defined in claim 7. wherein an impurity 
concentration of *he * layer present in contact with the 
surface of the semiconductor substrate amon* of the plural 
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aeis^ is 1 x 10 cm 
semiconductor substrate. 
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